It is known that ring fibers are often observed in some human muscle diseases, especially in myotonic dystrophy (HEIDENHAIN, 1918; PERRY et al., 1956; SCHOTLAND et al., 1966) , and in normal ocular muscles (WOHLFART, 1932; MORI, 1953; RUBINSTEIN, 1960; BETHLEM and VAN WIJNGAARDEN, 1963; INKE and SITKA, 1965 and others) .
Although there have been a few reports dealing with the fine structure of these ring fibers (SCHOTLAND et al., 1966) , very little is known about the stuructural details of their neuromuscular junction. The present paper describes the fine structure of the ring fiber and its neuromuscular junction in human muscle disease.
Materials and Methods
The material was taken at surgical biopsy from the biceps brachial muscle of a 32 years old male with limb-girdle type of muscle dystrophy. The material was put into a drop of fixative on a piece of dental wax and then cut into small bits. The specimens were fixed in glutaraldehyde-formaldehyde solution containing CaCl2 buffered with 0.1M phosphate at pH 7.4 for 2 hrs at room temperature (according to KARNOVSKY, 1965) , and followed by usual osmium tetroxide fixation for 2 hrs. The specimens were dehydrated in a series of graded ethanol and then embedded in Epon epoxy resin (LUFT, 1961 A few longitudinal fibrils, however, are also observed to occur sporadically in and often fuse with adjacent ones, whereas the circular ones are variable in size, fibrils is the same as that of regular skeletal muscle fibers.
The sarcoplasmic reticulum which usualy closely invests the myofibril is not so well developed ( Fig. 1, 2 ). Although triadic structures are encountered in this fiber, these do not occur in definite relation to the banding of myofibrils (Fig. 2) of mitochondria is found in the sarcoplasm at the neuromuscular junction (Fig. 3) .
Glycogen particles are distributed homogeneously throughout the sarcoplasmic matrix, especially abundant at the area of the neuromuscular junction (Fig. 4) .
The motor nerve ending of this muscle fitted into the concavity of the sarcolemma to make the neuromuscular junction.
The sarcolemma facting the nerve ending shows complex infoldings forming the secondary synaptic clefts (Fig. 3, 4) . Both the primary and secondary clefts are filled with a basement membrane material the clear and the cored (Fig. 4) Later these muscle fibers were found frequently in the normal ocular muscles (WOHLFART, 1932; MORI, 1953; RUBINSTEIN, 1960; BETHLEM and VAN WIJNGAARDEN, 1963; INKE and SITKA, 1965) . The present study has revealed the fine structure of the ring muscle fibers and of its neuromuscular junction. It is generally known that the sarcoplasmic reticulum is poorly developed in the slow fiber, whereas it is well developed in the fast one. Thus the relative paucity of sarcoplasmic reticulum in the ring fiber, coupled with the irregular occurrence of triads, may suggest that this fiber likely shows physiological properties similar to those of the slow fiber. Since, however, an electrophysiological study of this type muscle fiber appears to be lacking, further work is required to clarify its real functional nature.
The structural organization of the neuromuscular junction in this ring fiber is similar to that in the fast muscle.
In the normal ocular muscles, WOHLFART (1932) reported that most ring fibers are localized at the entrance zone of the nerve. From his observations, WOHLFART (1932) 
